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1.0 GENERAL INTRODUCTION 

This report documents the November 3, 2005, clinic and site investigation trip to Togiak.  

The design team consisted by Ian Van Blankenstein of NANA/DOWL Engineers and John 

Crittenden of Architects Alaska.  Dave Beveridge represented Alaska Native Tribal Health 

Consortium (ANTHC).  The trip opened with a meeting in the upstairs administrative area in 

the clinic building.  The community was represented by Carolyn Carlos, clinic administrator 

for Bristol Bay Area Health Corporation (BBAHC); Frank Lagusa, vice president of the 

Traditional Council; Anicia Kritz; and Wilbur Baula, Land Planner for the Togiak Natives 

Ltd.  Rose Hyano of BBAHC participated in the first part of the meeting by phone.   

The Togiak area has a growing population, which has increased from 400 persons in 1970 to 

nearly 1,000 in 2005.  In summer months, a herring processing plant located just across the 

bay causes the population to swell by 200 to 300 persons.  During the active summer fishing 

months, the clinic is extremely active with all kinds of injuries.  The current clinic does not 

have the space sufficient to meet the current demands.  The clinic staff is urging the 

development of a clinic with nine exam rooms, including six regular exam rooms, two 

specialty exam rooms, and one dedicated Physician's Assistant (PA) or Medical Doctor (MD) 

exam room.  Current statistics on patient visits to the clinic were not available at the time of 

our visit, but can be provided on request.   

The community recently built a Family Resources Center that houses a Community Health 

Representative (CHR), Family Services, a Natural Helper, and Drug and Alcohol Programs.  

It is not anticipated that funding for a relocation of these programs to the clinic would be 

approved at this time.  Consequently, this part of the clinic program has been cut back to two 

mental health type offices for use by transient providers and for patient consultation.   

The community is sponsoring a Dental Therapist who is completing training in New Zealand.  

She will be working in this clinic.  The dental suite is programmed for three to four chairs, 

and it is planned to have two of these in use full-time, with the third for use when the 

traveling dental team visits.   

The need for housing for transient nursing staff was discussed.  The current accommodations 

are in an upstairs storage room.  This use should be discontinued because the space lacks an 
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exterior egress route, which does not comply with current codes and standards.  The new 

clinic should provide an area with two double rooms, a toilet/shower, and access to a break 

room.   

There is not sufficient space at the current clinic to meet the needs of the community.  The 

current clinic also does not meet current codes and standards for clinics, such as the 

previously mentioned lack of egress route.  Though a code and condition survey was done as 

part of this report, several other code issues are noted in the Section II, Draft Space Program.  

The clinic would require an expansion of almost double the existing space to meet the needs 

of the community.  The existing portions of the clinic would also need renovation to come 

into code compliance.   

The current clinic’s site is not large enough to accommodate the desired expansion.  The site 

is also in danger of seasonal flooding.  Due to these site limitations, it was decided that this 

report would focus on construction of a new clinic instead of expanding and renovating the 

existing clinic.   

Two sites were evaluated for the proposed clinic; one site is directly adjacent to the main 

store building, and the other site is located on undeveloped land on the access road to the 

school.   

The site near the store will require the shared use of the existing parking area, and it will 

require fill material to bring the site up above the level of documented seasonal flooding.  

The community is not sure that filling the depressions will alleviate the flooding problem.  

The flooding is a result of ice dams that occur during breakup in the slough.   

The alternate site is on a south sloping incline with good access from the community, from 

the developing housing area on the top of the hill, and from the airport.  Its central location, 

its larger available area, and its location away from the seasonal flooding make it a suitable 

and preferable site for this facility.  In January 2007, the clinic staff and the Traditional 

Council of Togiak agreed to locate the second site towards the new subdivision.   
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Given the size requirements for this clinic, and site and flooding concerns, it appears that the 

second site will provide the best land area.  A civil review of the site options is included in 

Section III of this report.   

2.0 DRAFT SPACE PROGRAM 

This section outlines the thoughts and suggestions of Rose Hyano and Carolyn Carlos 

regarding the service level anticipated in the new clinic and what kind of services could be 

supportable over time.  The chart below shows square footages that have been assigned to 

spaces.  The staffing numbers are for full-time staff.   

Room Staffing Description of functional needs 
01 Reception One-Two The existing reception area is sufficient for workspace 

for two persons.  The administrative area provides space 
for files, copy machine, and overflow work area. 

02 Waiting None Existing waiting room has approximately 12 chairs, and 
it is frequently full with standing patients.  There is a 
need for a larger space with an estimated 20 to 30 seats.  
Instead of one large waiting space, separate smaller 
clusters of waiting space are more appropriate, as well as 
providing options for separate children and adult sitting 
areas. 

03 Meeting/Training None This space accommodates larger groups of 14 to 16 at a 
table, with a total capacity of 20 persons for special 
training for health care workers.  It provides space for 
specialty clinics where group presentation to clients 
requires a larger space.  It will be used for quarterly 
Health Resources and Services Administrator briefing 
sessions. 

04 Trauma Room None A two-bed trauma room has been provided.  The trauma 
beds may require physical separation in this community, 
possibly using a design for two independent single-bed 
rooms opening off a common control area. 

05 Emergency 
Medical System 
(EMS)/Trauma 
Storage 

None Existing trauma supplies are located within the trauma 
access hallway and in a small closet near the back door.  
A larger consolidated area is needed for designated EMS 
storage for sleds, travel packs, etc.  This room could 
contain the spare oxygen tanks.  EMS storage can consist 
of a wall with cubicles for emergency response 
equipment.  The wall would be organized for quick 
inventory and would have space for emergency 
stretchers, splints, blankets, medical supplies, and similar 
equipment. 

06 Trauma Toilet Room None None provided in the existing clinic.  New trauma room 
should have direct access to a toilet with a shower. 

07 Casting Room None Many bones are set in this clinic.  The casting room 
should contain space for the plaster casting materials, a 
work counter, and a sink with a plaster trap. 
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Room Staffing Description of functional needs 
08 Regular Exam 

Rooms 
None The standard clinic exam room is 108 square feet.  The 

existing clinic has a total of four exam rooms.  These are 
small rooms with little space for extra equipment or 
family members.  The new clinic will require six regular 
exam rooms for the Health Assistant (HA).  The regular 
exam rooms will be used for ordinary visits, exams, and 
evaluations.  Clinic staff requests good acoustic 
separation. 

09 Exam Room 
Storage 

None All exam room storage will be within the individual 
rooms and in the designated storage areas.  No special 
rooms provided for this. 

10 Large Exam Rooms None These are larger exam rooms that have space for some 
specialized equipment.  These rooms should 
accommodate the mobile Telemed and Polycam 
machines.  The large exam rooms will be designated for 
specialty clinics, to include Optometry, Public Health 
Nursing, Natural Helper, and other special procedures 
clinics scheduled throughout the year, and will also be 
used by the MDs who visit the clinic.  Two rooms are 
proposed. 

11 PA Exam Room None The PA exam room is larger than the regular exam room 
to accommodate equipment for special procedures, staff 
assistants, and family. 

12 Vitals Station None This area provides space for an adult scale, a baby scale, 
a working counter, and a chair.  The area is to be used for 
collecting vital statistics on patients prior to being 
admitted to exam rooms.  It offers a way to improve the 
flow through the exam rooms. 

13 Administration Two Administration in the existing clinic is relatively limited, 
with one small room being used for the HA office, 
copying, faxing, and charting.  Existing reception counter 
has good working space, but charting and exam room 
cannot be done in this area.  The new clinic will have 
separate offices for the HAs and PAs where charting can 
be done, and the clinic administrator will have a separate 
office space.  The new clinic will have a work area 
associated with the file room, the radio room, and the 
reception counter. 

14 File Storage None This clinic needs a lockable file storage room, or space 
within a lockable administrative area, for ten file 
cabinets, or similar capacity in high-density file storage.  
The file room will have space for additional filing, file 
organization, and file preparation. 

25 Private Consultation  This is a small consultation area adjacent to the waiting 
area to provide private conversations between the PA or 
HA and patient regarding the acquisition and use of 
drugs or the care and treatment of illness.  The space 
allows the clinic to be in compliance with Health 
Information Privacy Act (HIPA) regulations.  The space 
can also be used by the travel clerk to coordinate 
patient’s required travel to Nome for additional medical 
procedures. 
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Room Staffing Description of functional needs 
16 Pharmacy/Meds None A room for medicine storage and preparation has been 

provided separate from the lab.  It will have a sink, a 
refrigerator, and appropriate shelving.   

17 Laboratory None The lab needs to accommodate the testing and procedures 
that are a component of the PA’s practice.  The lab 
should accommodate a chair for phlebotomies and should 
have access to a toilet room suitable for drug test 
sampling. 

18 Bedrooms None Two sleeping rooms have been programmed that will 
accommodate two persons each.  Use of the clinic 
kitchen/break room will be shared.  Patients being held 
overnight waiting for transport will be kept in the 
Trauma Room or a vacant exam room.  Consideration 
should be made for problems with extended stays, 
possibly affecting the design of the trauma and sleep 
rooms as a separate area with gurney access. 

19 Kitchen/Break 
Room 

None This space accommodates the break, lunch, and meeting 
needs of the clinic staff.  It is designed to accommodate a 
table for eight.  It will have a counter, microwave, sink, 
and refrigerator.  It will also contain a small lounge area 
with more comfortable seating.  Ten to twelve lockers for 
valuables are needed. 

20 Staff Water Closet None This toilet is for use by staff during the workday and for 
itinerants during the evening.  It should be equipped with 
a shower. 

21 Public Toilets None Separate toilets for men and women are required for 
public use.  Currently, one public toilet is provided.  
Toilets should be placed to serve the clinic waiting area 
and the additional non-clinic and itinerant office areas 
and be usable without entering the clinic service hallway. 

22 Patient Toilets None The existing clinic does not have a designated patient 
toilet.  Patients must exit the clinic area to use the toilet 
in the lobby.  Two toilets located in the patient exam area 
will improve privacy and clinic hygiene.  The 
International Plumbing Code requires separate facilities 
for men and women. 

23 Laundry/Janitor None This room should include large cabinets for cleaning 
supplies.  The needs for a hopper sink, as currently used, 
should be reviewed; it is probably not needed.  The room 
needs an adequate area for a mop sink, mop storage, mop 
buckets, and a large scrubber.  The room should also 
provide space for a washer/dryer and about three feet of 
counter space. 

24 Custodian One This room provides a storage location for the building 
custodian’s supplies, provides an additional mop sink, 
and also provides a small workspace and tool storage 
area for a part-time custodian. 

25 Dental Suite Two Togiak has sponsored a dental therapist who is in training 
in New Zealand.  This therapist will work full-time in the 
clinic, and assist the traveling dental team.  This program 
will make use of three to four chairs; two in an open 
shared space and two in a separate operatory.  A dentist 
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Room Staffing Description of functional needs 
can work most efficiently if there are three chairs and a 
dental hygienist.  The Dental Therapist will use one or 
two of these chairs on a permanent basis.  The dental 
suite will have a lab area and an office for the therapist.  
It will have digital x-ray capability, a storage area, and 
direct access to a toilet. 

26 PA/Clinic Manager 
Office 

One Two offices are planned; one for a clinically trained 
manager will work in the clinic to oversee work, billing, 
and care management, and the other office for an 
itinerant MDs and Public Health Nurses. 

27 HA/Nursing Staff Seven Currently, there are five full-time nursing/HA staff.  This 
number is expected to increase to seven in the new clinic, 
with a day shift of five.  Nurses will do charting in these 
work areas.  Office space will consist of shared offices 
for two to three persons each. 

28 Behavioral Health 
Services (BHS) 
Offices 

Two-
Three 

Togiak has a recently constructed a Family Resource 
Center that provides space for programs like Family 
Services, CHR, Drug and Alcohol Programs, etc.  The 
clinic has considered relocating all the counseling offices 
to the new clinic, but this may be impractical, 
considering the recently constructed new facilities.  The 
new clinic will, however, require at least two office/ 
counseling rooms for patients related to their medical 
treatment.  If the entire behavioral program is relocated 
to the clinic, this area of the clinic will have to be 
rethought and will substantially expand the scope of the 
design.  For now, the clinic should be designed to allow 
convenient future expansion to accommodate the BHS 
program. 

29 BHS Counseling One-Two This function will be contained in the two offices 
provided under item 28 above. 

30 Communications None The computer equipment for telemedicine is located in a 
communications room, which contains the telephone 
board and the network system.  This space will need to 
be replicated in the new clinic.  The Telemed cart and a 
Polycom cart will have dedicated storage space in the 
specialty exam rooms and/or in the trauma room. 

31 Telemed/Polycam 
Reading 

None This will be a small room that will contain monitors for 
viewing images from the surrounding communities.  It 
will allow communications and transfer of data to the 
Kanakanak Hospital and Alaska Native Medical Center. 

32 General Storage None Storage is the first space found to be deficient in most 
new clinics.  The storage space is essential for a remote 
site.  The space was located so in the future it could be 
converted to program space as needs grow, and 
additional storage space could be created outside the 
current building footprint without affecting the overall 
building layout and function.  General storage can 
contain equipment waiting for shipment out, deliveries, 
computer boxes, and bulk backup storage of general 
supplies. 
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Room Staffing Description of functional needs 
33 Medical Supply None The medical supply room contains daily supplies that 

cannot be kept in the exam rooms and items that require 
closer inventory management.  This room should have an 
organized shelving system and counter surface for 
inventory, sorting, etc. 

34 Sterilizer Room None The clinic does quite a bit of suturing; consequently, the 
small sterilizer gets a lot of use.  The existing room 
probably contains sufficient counter and storage space, 
but it is too tight to be really serviceable.  A larger space 
is needed for this activity. 

35 Morgue None Two double-body morgue units are planned to be located 
in the garage.  Note that end-loading morgue units 
accommodate a two-tier rolling body stretcher reducing 
the need to lift bodies up into an upper, separate 
chamber.  This should be evaluated with the client. 

36 Vehicle Bay None Togiak has two vehicles used for emergency transport.  A 
two-bay space will be provided for these vehicles.  The 
space will be sized to allow transfer of patients into and 
out of the vehicles directly to/from the trauma room.  The 
vehicle bay will also contain the EMS storage. 

37 Building 
Maintenance 

One Placing this space in the mechanical mezzanine was 
considered; however, a location in the support building 
would put this person near the rescue equipment and 
would provide workspace for equipment repair. 

38 Trauma Vestibule None The vestibule leading to the Trauma Room 
accommodates stretcher access.  Entry should be 
protected from the wind. 

39 Public Vestibule None This is the main entrance vestibule, which is separate 
from the trauma entry.  Entry should be protected from 
the wind. 

 



FINAL Site Investigation Report Togiak, Alaska 
Togiak Health Center ANTHC Project No. AN-06-G16 

Page 8 

Square Footage Summary Chart and Program Area Requirements 

 Room Name 
Togiak 

Existing 
Togiak 

Proposed Comments 
1 Reception 95 100  
2 Waiting Area 280 375 25 p x 15 square feet
3 Meeting/Training Room 0 300 20 p x 15 square feet
4 Trauma Room 195 350  
5 EMS/Trauma Storage (to be located in vehicle bay) 0 80  
6 Trauma Toilet/Shower 0 75  
7 Casting Room 0 65  

8 Regular Exam Rooms 2 @ 81 and 2 @ 95 exist 
162 + 190 

= 352 648 6 @ 108 square feet 
9 Exam Room Storage  6 80 (in room areas) 

10 Large Exam Room w/Storage 0 300 2 @ 150 square feet 
11 PA or MD Exam Room 0 140 one 
12 Vitals Station 0 50 (located in hallway) 
13 Administration (Charting Room @ Togiak) 120 120 (linked to reception) 
14 Files (existing Togiak files in Reception Area) 73 150 File/workroom 
15 Private Consultation Station 0 50 HIPA Compliance 
16 Pharmacy/Med Storage 50 130  

17 Lab (with toilet at existing) 
66 + 35 

=101 80  
18 Bedrooms (existing in one room) 1 @ 204 180 2 @ 90 square feet 
19 Kitchen/Break 125 180  
20 Toilet with Shower @ Break Area for Staff 1 @ 36 75  
21 Public Toilets – (separate Men and Women) 1 @ 70 120 2 @ 60 square feet 
21 Toilet with Shower @ Break Area for Staff 1 @ 36 75  
22 Patient Toilets 0 120 2 @ 60 square feet 
23 Janitor/Laundry 65 100  
24 Custodian/Maintenance Room 0 80  
25 Dental Exam and Workroom (detached @ Togiak) 300 420 4 chairs,WC,Off, lab
26 PA/Manager Offices 1,164 240 2 @ 120 
27 HA Offices 0 300 5 HAs. + Ininerant 
28 BHS Offices 0 260 2 Offices 
29 BHS Counseling Room 0 0 Not proposed 
30 Telemed/Telecom 44 80  
31 Telemed Polycom Reading/Consultation Room 44 80  
32 General Storage (crutches, water closets, walkers, etc.) 29 100 In Mech. Mezzanine
33 Medical Supplies (bandages, splints, etc.) 48 80  
34 Sterilizer Room 52 75  
35 Morgue 0 120 Two double body units
36 Warm Vehicle Storage/Trauma Bay (2 vehicles) 0 600  

Total Net Area 3,286 7,173  
Corridors/Halls/Stairs (stair area counted once) 550   
Emergency Vestibule/Hall 54   
Main Entry Vestibule 70   
Exit Hall 0   
Exterior and Interior Walls and Structure 225   
Mechanical Room 80   
Gross Area Summary 979   
0.45 x Net Area (Denali Factor)  3,328  
Gross Area Excluding Mechanical 4,265 10,501  
0.08 x Gross for Mechanical (Denali Factor)  840  

 Total Gross Square Foot 4,265 11,341  
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3.0 SITE DESIGN ISSUES 

Since expansion and renovation the existing clinic is considered infeasible, prior to the site 

visit, four sites had been identified by the community for the proposed new clinic.  Three of 

the sites were located within the existing town area, although only the site adjacent to the 

store appears to have space available for the size of the proposed clinic.  The remaining site 

is located at the base of the slope on the road to the Togiak Heights Subdivision.   

The site located near the Togiak Heights Subdivision (see Figure 1) is near the new 

development area of Togiak.  Many new homes and the new school have been built in the 

area, and other lots are scheduled for construction.  The elevation of the site is away from the 

flooding concerns that occur in town.  Since the site is undeveloped, there is sufficient space 

for the proposed clinic, parking, and site access.  The site is located at the base of a hill on 

which the new development is occurring.  Although the site is located approximately one 

mile away from town, there is direct access to the airport.   

The community water well is located approximately 1,800 feet east of the site along Togiak 

Heights Road.  The community would like to connect to the community water, but it may not 

be feasible.  The school and houses in the area all operator on-site wells with adequate water.  

The most likely the clinic will require an on-site well.   

There community sewage lagoon is located about 2,500 feet east of the site along Togiak 

Heights Road.  It seems the site will likely require on-site septic tanks and leach field for 

sewage disposal.  The eastern side of the site has several feet of wet peat that is not suitable 

for an on-site septic system.  The western part of the site is higher and drier and may be 

adequate for an on-site septic system.  Further soils investigations will be required.  If it is 

not adequate, the clinic may need a septic hauling system.  Power is available along the road 

to town.   

The site adjacent to the community store is located in a low area that is approximately five 

feet lower than the community store pad (see Figure 2).  Based on feedback from the 

community, this area is prone to flooding as is much of the existing town area.  The site is 

served by water services on the north side of the lot, and a fire hydrant is located on the 
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northwest side of the lot.  Sewer service is located adjacent to the property.  The site has 

good access to the airport.   

In July 2007, DOWL Engineers preformed a preliminary soils investigation for the preferred 

site.  The investigation included six tests pits approximately 12 feet in depth and several soil 

samples.  The subsequent report describes potential foundations types.  In September 2007, 

DOWL Engineers preformed a topographic and boundary survey of the preferred site.   

4.0 COST ESTIMATES 

Estimations, Inc. provided construction cost estimates for renovating/expansion of the 

existing clinic and a new clinic on the proposed Togiak Heights site.  The estimates are rough 

order of magnitude because the design is conceptual.  Both estimates assume single story 

buildings on driven pile foundations with raised gravel pads.  Neither cost estimate includes 

an estimating contingency or escalation for inflation.  Both these will have to be estimated 

prior to requesting funding.   

The estimate for renovating/expansion of the existing clinic is $7,150,000.  The estimate for 

a new clinic on the proposed Togiak Heights site is $7,900,000.  Breaks down of these 

estimates are include in the appendix.   

The two estimates are similar.  The difference between the two options is approximately ten 

percent, which is within normal estimating contingencies for a conceptual design.  A new 

clinic is still preferred because of the existing clinic site would not accommodate the required 

additions.  The community also favors the new clinic site over the existing.   

5.0 SUMMARY 

This facility report forms the outline for the actual space program that will be developed in 

the future as a part of a design services contract.  Additional information on the individual 

spaces will be collected and square footages assigned.  The raw program space will be 

increased to account for mechanical and electrical rooms, circulation space, and general 

structural components (walls, stairs, etc.).  Any suggestions regarding actual design have not 

been made at this time.  A concept floor plan showing the relationship between spaces and a 

concept site-development plan of the selected site is attached.   
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The expansion and renovation of the existing clinic is not feasible.  In coordination with the 

community, a site near the Togiak Heights Subdivision has been selected for the proposed 

clinic.  The site will likely require on-site water and septic system.  A preliminary 

geotechnical investigation and a topographical and boundary survey were performed for the 

preferred site.  Additional site information will have to be obtained before the site and 

foundation designs can be started.   
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Figure 1:  Option A Site Location Map 
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Figure 2:  Option B Site Location Map 

 



 

 

APPENDIX A 

Proposed Concept and Site Plans 
 







 

 

APPENDIX B 

Site Photographs 
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Photograph 1:  Existing Clinic, Exterior, Front Building Face 

 

 
Photograph 2:  Existing Clinic, Exterior, Building Sign 
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Photograph 3:  Existing Clinic, Interior, Reception Area 

 

 
Photograph 4:  Existing Clinic, Interior, Reception Desk 

 



FINAL Site Investigation Report Togiak, Alaska 
Togiak Health Center ANTHC Project No. AN-06-G16 

Appendix B - Page 3 

 
Photograph 5:  Existing Clinic, Interior, Exam Room 

 

 
Photograph 6:  Existing Clinic, Interior Floor Cracking 
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Photograph 7:  Existing Clinic, Interior, Storage and Emergency Exit 

 

 
Photograph 8:  Proposed Clinic, Togiak Heights Site, Looking East Across Site 
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Photograph 9:  Proposed Clinic, Togiak Heights Site, Looking North from Road 

 

 
Photograph 10:  Proposed Clinic, Togiak Heights Site, Looking South from North Side 
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Photograph 11:  Proposed Clinic, Togiak Heights Site, Looking Southwest from North 

Side 
 
 



 

 

APPENDIX C 

Cost Estimates 
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Denali Commission Checklist 
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TEST PIT LOG - DESCRIPTIVE GUIDE 

Soil Descriptions - The soil description on the pit log is based on an interpretation of the field 
and laboratory visual classifications, along with the results of laboratory particle-size 
distribution analyses and Atterberg Limits tests which may have been performed. 

The soil classification is based on ASTM Designation D2487 "Standard Test Method for 
Classification of Soils for Engineering Purposes" and ASTM D2488 "Standard Practice for 
Description and Identification of Soils (Visual - Manual Procedure)" and the soil frost 
classification is based on the system developed by the U.S. Army Corps of Engineers.  
Outlines of these classification procedures are presented on the following pages. 

The soil color is the subjective interpretation of the individual logging the test pit. 

The plasticity of the minus No. 40 fraction of the soil is described and the fine-grained soils 
are identified from  manual tests using the following table as a guide: 

Soil Symbol Dry Strength Dilatancy Toughness 
ML none to low slow to rapid low or thread cannot be formed 
CL medium to high none to slow medium 
MH low to medium none to slow low to medium 
CH high to very high none high 

 

Plasticity 
Description 
 

  
Criteria 

Nonplastic  A 1/8" (3.2mm) thread cannot be rolled at any water content. 

Low  A thread can barely be rolled and the lump cannot be formed when drier than the 
plastic limit. 

Medium  The thread is easy to roll and not much time is required to reach the plastic limit.  The 
thread cannot be rerolled after reaching the plastic limit.  The lump crumbles when 
drier than the plastic limit. 

High  It takes considerable time rolling and kneading to reach the plastic limit.  The thread 
can be rerolled several times after reaching the plastic limit.  The lump can be formed 
without crumbling when drier than the plastic limit. 

Laboratory Atterberg Limits tests usually are performed on a few of the plastic soils and 
results are reported on the test pit log.  These laboratory tests are performed in accordance 
with ASTM D4318 "Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils." 

The shape of the gravel particles is described based on this guide: 

 Angular: particles have sharp edges and relatively plane sides with unpolished 
surfaces. 

 Subangular: particles are similar to angular but have somewhat rounded edges. 
 Subrounded: particles exhibit nearly plane sides but have well-rounded corners and 

edges. 
 Rounded: particles have smoothly curved sides and no edges. 
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The size of gravel and sand particles is described using this guide: 

 Gravel  Sand 

Coarse: Passes 3" (75 mm) sieve, retained 
on 3/4" (19 mm) sieve 

 Passes No. 4 sieve, retained on No. 10 
sieve 

 
Medium: N/A  Passes No. 10 sieve, retained on No. 40 

sieve 
 

Fine: Passes 3/4" (19 mm) sieve, 
retained on No. 4 sieve 

 Passes No. 40 sieve, retained on No. 200 
sieve 

The soil moisture is described as: 

 dry: powdery, dusty, no visible moisture. 
 damp: enough moisture to affect the color of the soil; moist. 
 wet: water in pores but not dripping; capillary zone above water table. 
 saturated: dripping wet, contains significant free water, or sampled below water 

table. 

Soil Layer Boundaries - Generally, there is a gradual transition from one soil type to 
another in a natural soil deposit, and it is difficult to determine accurately the boundaries of 
the soil layers.  

• A diagonal line between soil layers on the graphic pit log indicates the general region 
of transition from one soil layer to another. 

• A horizontal line between soil layers indicates a relatively distinct transition between 
soil types was observed in the recovered samples and from a visual examination of 
the pit walls. 

Sample Interval - The sample interval is shown graphically on the test pit log and generally 
is accurate to about 0.5 foot (0.15 meter). 

Frost Depth and Soil Temperatures - If frozen ground is encountered during excavating, 
the interval of frozen soil is shown graphically on the test pit log.  Generally, the temperature 
of a few soil samples is measured and shown on the pit log.  These sample temperatures only 
give a qualitative indication of the in situ soil temperatures.  The temperature of samples can 
be influenced significantly by the ambient air temperature.  

Soil Moisture Content - Generally, laboratory soil moisture content tests are performed on 
all recovered samples.  Only about 30 grams of the minus No. 4 material typically is used for 
the moisture content test, so results reported on the log may not reflect accurately the in situ 
moisture content of gravelly soils. 

Groundwater - The depth to groundwater observed during excavating generally is shown on 
the test pit log.  The depth to groundwater observed during excavating can differ 
significantly from the depth to the actual groundwater table, particularly in fine-grained soils.   

Grab Samples - Grab samples are obtained of the distinct soil layers.  The sample depth and 
interval indicated on the test pit log should be considered an approximation.   
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FROST DESIGN SOIL CLASSIFICATION 

   
Frost2 Group Kind of Soil Percentage 

Finer than 0.02
mm by Weight 

Typical Soil Types Under 
Unified Soil Classification 

System 
NFS3 (a)  Gravels 0 to 1.5 GW and GP 
          Crushed stone   
          Crushed rock   
    
 (b)  Sands 0 to 3 SW and SP 
    
PFS4 (MOA NFS) (a)  Gravels 1.5 to 3 GW and GP 
          Crushed stone   
          Crushed rock   
    
      (MOA F2) (b)  Sands 3 to 10 SW and SP 
    
S1 (MOA F1)       Gravelly soils 3 to 6 GW, GP, GW-GM, and GP-GM 
    
S2 (MOA F2)       Sandy soils 3 to 6 SW, SP, SW-SM, and SP-SM  
    
F1       Gravelly soils 6 to 10 GM, GW-GM, and GP-GM 
    
F2 (a)  Gravelly soils 10 to 20 GM, GW-GM, and GP-GM 
    
 (b)  Sands 6 to 15 SM, SW-SM, and SP-SM 
    
F3 (a)  Gravelly soils Over 20 GM and GC 
    
 (b)  Sands, except very Over 15 SM and SC 
       fine silty sands   
    
 (c)  Clays, PI>12  CL and CH 
    
F4 (a)  All silts  ML and MH 
    
 (b)  Very fine silty sands Over 15 SM 
    
 (c)  Clays, PI>12  CL and CL-ML 
    
 (d)  Varved clays and  CL , ML, CH and SM 
        other fine-grained,   
        banded sediments   
    

                                                 

1 Berg, Richard and Thadeus Johnson, “Revised Procedure for Pavement Design Under Seasonal Frost Conditions,” Special 
Report 83-27, U.S. Army Corps of Engineers, Cold Research and Engineering Laboratory, September 1983. 
2 Corps of Engineers Frost groups directly correspond to the Municipality of Anchorage soil frost classification groups, 
except as noted. 
3 Non Frost-Susceptible. 
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